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ffc#!»**#** f A lGaAsf*^ A 1 ^W^«S#*^G a A s "C 

T>*-T/mm^m&&&&z***^ y * > * mK A1Ga 

A s izn-T SGaAs <0«^ ? f" > ^ A 1 Btf fc!» <£ 0 * 4 A 1 
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**10 0l±, nIGaAs*IS« (J2HT, *K r«J fcfcv^) 7 
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nrv^ 0 <Dmu<D^mmmzit, Au-Ge-N i&£m*>&x 

[0 0 4 1 ] 

Sfeftli3B2 4(4, (A 1 x G a i — x ) y I n 1 - y P b * t t 

y m 4 1 mrmnM 1 ? * kj§ 6 1 <vm ^an-t & i^tm 5 a» «b & & ^ 

fni^t$tL-Cv>So / > K- 7° (A 1 x G a i - x ) y Ini 

_ y P (fc*£U O^x^O. 55, 0. 4 5^y^0. 5 5) l B W^4^iS 
tt!5^ pi (A 1 x Ga !- x ) y I n i- y P^7 K16 hnl (Al 
X G a i_ x ) y Ini- y P^y vm4tK£t)&A,tm%L£*'=>T:^Z>o 
Biwm^l 0 0-e(i, * r>a>12 OfflCpSA 1 G a I n P ? 7 v K 
i6 (pSKwOHiZn : lftlW^CiplF-^> h t Lt^ 
#L^£) **K*$tL-Ci3l). Illlil 5fli:nSA 1 Ga I nP^f K 
If 4 (nlKwOMiS i) ^Kg$n-Cv^o fcfc, Siflilie^- 

v>j ^co^RTe*^ a#o»3txe-t, k-^°> v&frn 

Tr(4&V> 0 pIA 1 G a I n P ^ 7 KB 6 (4, pI^t'JTiM (2HBc**'J 
7*J£) t4, 5X 1 0 1 6/cm3JiLtl x 1 0 1 »/cm3*i, MS L < (4 
1 X 1 0 1 7/cm3jJJL±7X 1 0 1 7/ C m3jeJ,T-e*4o 
[0 0 4 2] 

ifc, ?r/3>120li, ^liitliZn^pIK-/^ h tLtisi 
LfcA 1 GaAsl (A 1 : 0!lx.t4A l x Ga i- x Asi:^r, 

x = 0. 7M) pIKwr/Mtli, 4 X 1 0 1 6 / c m 3 & _t 

9X101 7/cm3j^JLT, liL<li9X 1 0 1 6 /cra3j^±6X 1 0 1 7 
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/cm3jJHTO|EHrt-C, pIA 1 Ga I nP^r; K16^ 3 
tLT^So r>a>12 0 t 2 t± 0 . l/<ra^±5/im^T, S3 L 

<(40. 5,mW±3^ml-m-*^ P IA 1 Ga I nP?77 F16 ^ 7 

, p IAlGaInP^77Ki6^'r>3>i20 kW^tH**) li 0 . 6 

mJ2Jl± 1 0 n m3zM~£&2>o 
[0 0 4 3] 

I TOtll 30^7y 3 >i20t«li> IT 0**11 3 0 t<oWA 
«t/t*ft*-*-**«K**3 ITOII13 0 fc*-t*^-CEilS*LTV» 

£o itf^i3Hi> lTOtfi3 0i:^mW«<^I 
n G a A s t ZfttzK&W^Wm ° Wm^M 3 1 (i, I T OHMM 3 

[0 0 4 4] 

*LT, m«^f3 1 fcf&3fcW«5 2 4 i: «JBKK*3 ttfc, AlGaAsi 
V) *h9 v v a >* 2 0 li. A 1 fc^Lfcft****** »> ** A 1 

?7V3^I20I±, SAh 

jjcr-fc^ *S*^»3 1 0*BJ£«#PA<a£®K#J£Lt\ ^t>3>« 
2 0 (AlttMl) <7)ITO**«3 0fB^«^»«^> AlMi 1 )^ 
£A \&mm\ l^TO^ffM^tLtv^o 
[0 0 4 5] 
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^ r >3>|20fl P A 1PJj^«u-t & * A£ *> £ £ K < v > o 
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WT\ H 1 <0§§7fcii?- 1 0 0 094jS^tcov*rSttW"t &o 
21\ @1 tC^-TidU, G a A s%.^ B m®L7<Dm-±^m^. nMGaA 
s /^7Ti2t, &v»-Cf&ftSa&2 4 Lt\ nIA lGalnP^fKi 
4, A 1 Ga I nP^t4S5, R^pSA 1 G a I n P ^ 7 7 KJ§ 6 (J^±BI 1 
#HS) , AlGaAsJ:'l44^y3>i20 (&_tEI 3 OXfl (a) 
, 1^1^13 1 fc£&G a A s«3 1 ' £ -OjllI^lC^tf * * v ■YWfcS 
H3^Xfl (b) «tt^o fc£U C<7)We(±, ^>f-v>^/N° 

[0 0 4 7] 

(MetalOrganic Vapor Phase Epitaxy : MOVPE) i •) fi 1 4 7 - ^ § 
SoAK Ga, In, P RtfA s <7>&&frM £ t L XMXT<D X 

•A1S*"X; MJ^fJPT^^^A (TMAl) , h'jxf^TJ^-^A 
(TE A 1 ) & ^ ; 

• Gal*"x; HJ (TMG a ) , f'Jifi^"^^ (TEG 
a) fcf ; 

• I n«#* ; h V (TMI n) , b Uxf^>f >v*A (T 
E I n ) & f 0 

1 p S ^ ; ^_- >t ^f;V / tX7r/ (TBP) , *X7T/ (P H 3 ) 
•AsI^;?-y^^7fJl'7^-» (TBA) , T^v> ( A s H 3 ) * 



WfE# 2003-3076050 



2 0 0 2 - 3 7. 8 5 .7 8 ^- V : 21/ 

* 
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[0 0 4 8] 

(pi K-/<> h) 

•Mgl: t*Xy^D^>^yX-;wy^y-)i, (Cp2Mg) & f 0 

• Z nM : z/**)V3m (DM Z n) ,v'xf;H|S (DE Z n) & t 0 
(nS K-/<> b) 

• s i m : * y -> 7 y & v >j >*miWfo% t\ 

[0 0 4 9] 
[0 0 5 0] 

•SfcK, Ga As/13 1' J§£n<7>7* h 'J -ISCi *K fc— « 

i*P AU^j££*ifcG a A sm&V££Zti&£ n > <f-f2> 0 G a A s 

13 r <^/-?^-->^{i, m^i£t y*-r /Mmit7kmm.&mmz^v +y 

yifctLtzik^3~v^-y?'l l Z£!)fttj:7ZttfX~£2>o d£>i££\ TMZ%:-$-? 
y y 3 >l2 0^AlGaAs l*zxm$L2tiX& •) , _h|E^ y ^ > «£ & G 

a A sxyf^m h yfmt LX®$£tZ> 0 £*U3«fc»K GaAsi31' 

(Dfr&MIR^'yf-yrir&z. t&x~&z> 0 fir, x 7 f >mt:^-yya>i 

2 OOfc^WffiKli, T>*-T/a»'ft**ffi^iStCJ:&A lGaAs^ 

o -t-fcfr*,, ^-y^y^m^A imm«^^„ a i&tmmi \<r> 

J¥£(i, 0 0 nmJ2Lt2 0 0 nmWTt £*l& 0 A 1 ^feJiJi 1 1 <DW 

£/6 ? l 0 0 n m*It*li W*^J£ L < 4 *K 2 0 0 n m £ £1 x. £ HI!? 

[0 0 5 1 ] 

■&tc, H3<7)Xfl (b) Cfti9i:, ^7>3>12 0±m^-x>^*$ 
^:GaAsi3 1' 1:17 i t t:, ^MltXA'-y ^ 'j J: , I 

TOJ: 19 I T01I13 0*Mt5o Ell £3fffiLTgfc9H"*Ltf, I TO 
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filSOli, *r«*SAtliGaAsl3 1' fc»U *-«*PATI±, 
?7 y 3 >120J:«Al«lll (B9 2) tiLtM^^o - 

H^Ct, 6 0 0tJ-U7 5 0W (tfiR(£7 0 0°C) OflKtC, 5fWLt 
! 2 o W («x.(*3 0 8>) «I^riW»^Ito I TO* 

ffi i20^GaAsii:In«U **»*» 3 1 (til) *«W**t*o 
iiW^Sil^i3 1ti> lTOtSl^iMifi1»ltMniM 
C A ^ IntGat^It»WtMn«iti:^ 0. U2LL0. 6 

timmmzm&'tzi><o£* t >* itoiii3o tnmft&mz&u* i 

b /Ca**0. 8^Ti:^U^:ii$^o ft*, **«*»3lii, -*i 
[0 0 5 21 

H3 0XS (c) ^tio^ «7W|l±iIi:IMffti: 
it)*Ifill5W^c^LT, 13Wli(d) H^-tJi^U, IT 
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